NAVY
PROPOSAL SUBMISSION

INTRODUCTION:

The responsibility for the implementation, administration and management of the Navy STTR program is with the
Office of Naval Research (ONR). The Navy STTR Program Manager is Mr. John Williams, (703) 696-0342,
williajr@onr.navy.mil. If you have questions of a specific nature, contact Mr. Williams. For general inquiries or
problems with the electronic submission, contact the DoD Help Desk at 866-SBIRHLP (724-7457). For technical
questions about a topic, contact the Topic Authors listed under each topic only available on the website at
http://www.onr.navy.mil/sbir under “Solicitation” before 01 March 2002. After 1 March, you must use the SITIS
system listed in section 1.5c at the front of the solicitation or go to the DoD website at
http://www.acq.osd.mil/sadbu/sbir for more information.

PHASE I PROPOSAL SUBMISSION:

Read the DoD front section of this solicitation for detailed instructions on proposal format and program
requirements. When you prepare your proposal, keep in mind that Phase I should address the feasibility of a solution
to the topic. The Navy only accepts Phase I proposals with a base effort not exceeding $70,000 and with the option
not exceeding $30,000. The technical period of performance for the Phase I should be 6 months to commence on or
about 01 July 2002. The Phase I option should be 3 months and address the transition into the Phase II effort. Phase
I options are typically only funded after the decision to fund the Phase II has been made. Phase I proposals,
including the option, have a 25-page limit (see section 3.3). The Navy will evaluate and select Phase I proposals
using scientific review criteria based upon technical merit and other criteria as discussed in this solicitation
document. Due to limited funding, the Navy reserves the right to limit awards under any topic and only proposals
considered to be of superior quality will be funded. The Navy typically provides a firm fixed price contract or
awards a small purchase agreement as a Phase I award.

NEW REQUIREMENT: ALL PROPOSAL SUBMISSIONS TO THE NAVY STTR PROGRAM MUST BE
SUBMITTED ELECTRONICALLY

It is mandatory that the entire technical proposal, DoD Proposal Cover Sheet, Cost Proposal, and the Company
Commercialization Report are submitted electronically through the DoD SBIR/STTR website at
http://www.dodsbir.net/submission. This site will lead you through the process for submitting your technical proposal
and all of the sections electronically each of these documents are submitted separately through the website. If you
have any questions or problems with the electronic submission contact the DoD SBIR Helpdesk at 866-SBIRHLP
(724-7457). Your proposal must be submitted via the submission site on or before the 3:00 p.m. EST, 17 April
2002 deadline. A hardcopy will NOT be required. A signature by hand or electronically is not required when
you submit your proposal over the Internet.

Acceptable Formats for Online Submission: All technical proposal files will be converted to Portable Document
Format (PDF) for evaluation purposes; therefore, submissions may be received in PDF format but other acceptable
formats are MS Word, WordPerfect, Text, Rich Text Format (RTF), and Adobe Acrobat. The Technical Proposal
should include all graphics and attachments, but not include Cover Sheets or Cost Proposal as they are submitted
separately. Technical Proposals should conform to the limitations on margins and number of pages specified in the
front section of this DoD Solicitation. However, your Cost Proposal will only count as one page and your Cover
Sheets will only count as two, no matter how they print out after being converted. Most proposals will be printed
out on black and white printers so make sure all graphics are distinguishable in black and white. It is strongly
encouraged that you perform a virus check on each submission to avoid complications or delays in downloading
your Technical Proposal. To verify that your proposal has been received, click on the “Check Upload” icon to view
your proposal. Typically, your proposal will be uploaded within the hour. However, if your proposal does not
appear after an hour, please contact the DoD Help Desk. It is recommended that you submit early, as computer
traffic gets heavy nearer the solicitation closing and slows down the system.

Within one week of the Solicitation closing, you will receive notification via e-mail that your proposal has been
received and processed for evaluation by the Navy.



PHASE I ELECTRONIC SUMMARY REPORT:

All Phase I award winners must electronically submit a Phase I summary report through the Navy SBIR website at
the end of their Phase I. The Phase I Summary Report is a non-proprietary summary of Phase I results. It should
not exceed 700 words and should include potential applications and benefits. It should require minimal work from
the contractor because most of this information is required in the final report. The summary of the final report will
be submitted through the Navy SBIR/STTR website at: http://www.onr.navy.mil/sbir, click on “Submission”, then
click on “Submit a Phase I or II Summary Report”.

ADDITIONAL NOTES:

1. The Small Business Administration (SBA) has made a determination that will permit the Naval Academy,
the Navy Post Graduate School and the other military academies to participate as a Research Institution or
subcontractor in the SBIR/STTR program, since they are institutions of higher learning.

2. The Navy will allow firms to include with their proposals, success stories that have been submitted through
the Navy SBIR website at http://www.onr.navy.mil/sbir. A Navy success story is any follow-on funding
that a firm has received based on technology developed from a Navy SBIR or STTR Phase II award. The
success stories should be included as appendices to the proposal. These pages will not be counted towards
the 25-page limit. The success story information will be used as part of the evaluation of the third criteria,
Commercial Potential (listed in Section 4.2 of this solicitation) which includes the Company’s
Commercialization Report and the strategy described to commercialize the technology discussed in the
proposal. The Navy is very interested in companies that transition SBIR/STTR efforts directly into Navy
and DoD programs and/or weapon systems. If a firm has never received a Navy SBIR/STTR Phase II it
will not count against them.

NAVY FAST TRACK DATES AND REQUIREMENTS:

The Fast Track application must be received by the Navy 150 days from the Phase I award start date. Your Phase 11
Proposal must be submitted within 180 days of the Phase I award start date. Any Fast Track applications or
proposals not meeting these dates will be declined. All Fast Track applications and required information must be
submitted online through the DoD Submission website http://www.dodsbir.net/submission, and mailed to the
Navy STTR Program Manager at the address listed on the Navy SBIR/STTR website under POCs and to the
designated Contracting Officer’s Technical Monitor (the Technical Point of Contact (TPOC)) for the contract. The
information required by the Navy, is the same as the information required under the DoD Fast Track described in the
front part of this solicitation.

PHASE IT PROPOSAL SUBMISSION:

Phase 1II is the demonstration of the technology that was found feasible in Phase I. Only those Phase I awardees
which have been invited to submit a Phase II proposal by the proper point of contact, during or at the end of a
successful Phase I effort will be eligible to participate for a Phase I award. If you have been invited to submit a
Phase II proposal to the Navy, obtain a copy of the Phase II instructions from the Navy SBIR/STTR website. The
Navy will also offer a “Fast Track” into Phase II to those companies that successfully obtain third party cash
partnership funds (“Fast Track™ is described in Section 4.5 of this solicitation). The Navy typically provides a cost
plus fixed fee contract as a Phase Il award. The type of award is at the discretion of the contracting officer.

Upon receiving an invitation, submission of a Phase II proposal should consist of three elements: 1) A base effort,
which is the demonstration phase of the SBIR/STTR project; 2) A 2 to 5 page Transition/Marketing plan describing
how, to whom and at what stage you will market and transition your technology to the government, government
prime contractor, and/or private sector; and 3) At least one Phase II Option which would be a fully costed and well
defined section describing a test and evaluation plan or further R&D. Phase II efforts are typically two (2) years and
Phase II options are typically an additional six (6) months. Phase II proposals together with the Phase II Option are
limited to 40 pages (unless otherwise directed by the TPOC or contract officer). All Phase II proposals must have a
complete electronic submission. Complete electronic submission includes the submission of the Cover Sheets, Cost



Proposal, Company Commercialization Report, the ENTIRE technical proposal and any appendices via the DoD
Submission site. The DoD proposal submission site http://www.dodsbir.net/submission will lead you through the
process for submitting your technical proposal and all of the sections electronically. Each of these documents are
submitted separately through the website. Your proposal must be submitted via the submission site on or before the
specified deadline. The Navy Activity that invited your PH II may also require a hardcopy of your proposal.

All Phase II award winners must attend a one-day Commercialization Assistance Program (CAP) meeting typically
held in the July to August time frame in the Washington D.C. area during the second year of the Phase II effort. If
you receive a Phase Il award, you will be contacted with more information regarding this program or you can visit
http://www.navysbir.com/cap.

As with the Phase I award, Phase II award winners must electronically submit a Phase II summary report through
the Navy SBIR website at the end of their Phase II. The Phase II Summary Report is a non-proprietary summary of
Phase 1II results. It should not exceed 700 words and should include potential applications and benefit. It should
require minimal work from the contractor because most of this information is required in the final report.

The Navy has adopted a New Phase II Enhancement Plan to encourage transition of Navy STTR funded technology
to the Fleet. Since the Law (PL102-564) permits Phase III awards during Phase II work, the Navy will provide a 1
to 4 match of Phase II to Phase III funds that the company obtains from an acquisition program. Up to $250,000 in
additional STTR funds for $1,000,000 match of acquisition program funding, can be provided as long as the Phase
IIT is awarded and funded during the Phase II. If you have questions, please contact the Navy Activity POC.

Effective in Fiscal Year 2000, a Navy Activity will not issue a Navy STTR Phase Il award to a company when the
elapsed time between the completion of the Phase I award and the actual Phase II award date is eight (8) months or
greater; unless the process and the award has been formally reviewed and approved by the Navy STTR Program
Office. Also, any STTR Phase I contract that has been extended by a no cost extension beyond one (1) year will be
ineligible for a Navy STTR Phase II award using STTR funds.

PHASE I PROPOSAL SUBMISSION CHECKLIST:
All of the following criteria must be met or your proposal will be REJECTED.
1. Your complete STTR PH I proposal (coversheet, technical proposal, cost proposal, and DoD

Company Commercialization Report) has been submitted electronically through the DoD submission
site by 3:00 p.m. EST 17 April 2002.

2. The Phase I proposed cost for the base effort does not exceed $70,000. The Phase I Option proposed
cost does not exceed $30,000. The costs for the base and option are clearly separate, and identified on
the Proposal Cover Sheet, in the cost proposal, and in the work plan section of the proposal.
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NAVY STTR FY02 TOPIC DESCRIPTIONS

N02-T001 TITLE: Artificial Muscle Technology

TECHNOLOGY AREAS: Materials/Processes
OBJECTIVE: Develop electro-active polymer technology for flexible underwater propulsor blades.

DESCRIPTION: Mammalian skeletal muscles have mechanical properties that conventional actuators do not posses. The
properties are large linear strain, moderate stress, efficiency, power, cycle life and others. Synthetic organic chemistry advances
are enabling the creation and manipulation of molecules that mimic natural mechanisms, which endow such properties [1 & 2].
Some key progress has been made. The present proposal topic seeks to develop the electro-active polymer muscle technology
spectrum from molecular design engineering to the fabrication of representative underwater propulsor blades that dynamically
flex as digitally programmed [3].

PHASE I: Define properties of flexible blades for Naval application. Identify key technology issues for Phase II. Conduct
molecular design. Build sample muscles and demonstrate the key feasibility issues of Phase II.

PHASE II: Develop muscle technology. Demonstrate flexible blades working in a laboratory environment.

PHASE III: Develop technology farther. Design, fabricate and demonstrate a multi-bladed propulsor with several flexible blades
for small underwater vehicles.

COMMERCIAL POTENTIAL: Would be useful to small boats, recreational and commercial water vehicles. Has tremendous
general potential in industrial fluid pumping. Would make generic improvement in quiet pumping and low-energy consumption.

REFERENCES:

1. Yoseph Bar-Cohen, Ed., Electroactive Polymer Actuators as Artificial Muscles: Reality, Potential and Challenges, SPIE
Press, Bellingham WA, 2001.

2. J. D. Madden, P. G. Madden, I. W. Hunter, (and other articles on various types of artificial muscles) in Proceedings of SPIE
8th Annual Symposium on Smart Structures and Materials: Electroactive Polymer Actuators and Devices, Yoseph Bar-
Cohen, Ed. (SPIE, Bellingham WA, 2001).

3. Bandyopadhyay, P. R., Krol, W., Nedderman, W. H. & Mojarrad, M. 2001 “A Biomimetic Propulsor for Active Noise
Control: Experiments,” Proc. 12th Intl. Sympo. On Unmanned Untethered Submersible Technology, Workshop on
Biorobotics, Aug. 27-29, 2001, Publ. by AUSI, NH.

KEYWORDS: Muscle; Polymer; Electro-active polymer; Molecular Design; Sensor-Measurement technology, Propulsor

NO02-T002 TITLE: Pocketable Language Translation System for use in Noisy Environments

TECHNOLOGY AREAS: Human Systems

OBJECTIVE: Provide a prototype Pocketable Language Translation System that can identify keywords as they are spoken even
though significant background noise and/or degradation of the audio signal (e.g., static) is present. This system will be used in
Advanced Warfighter Exercises (AWE), Joint Technology Demonstrations (JTD), Advanced Concept Technology
Demonstrations (ACTD) and/or Navy Concept Evaluation Programs (CEP) which are intended to evaluate emerging technologies
to support Counter Terrorism activities.

DESCRIPTION: One of the desired capabilities in combating terrorism is the ability to rapidly interpret conversations being
conducted in a foreign language. These conversations typically occur in situations where significant background noise is present.
Because of the extremely poor signal to noise ratio that may be present, traditional speech recognition approaches will not
suffice. A novel approach to recognize words that are being spoken in such an environment is needed. It is desired that the
system be capable of recognizing all spoken words, however, it is acknowledged that such a system operating in the stated
environment is not feasible at this time. To fill the immediate need in a timely manner, rather than achieving a near 100%
recognition rate the system must be capable of identifying user specified keywords as they are spoken. Once such a conversation
of interest is identified, other means can then be implemented to provide a translation of the complete conversation. To
significantly increase the usefulness of the system, it needs to be field deployable. Thus, the computing platform must be
ruggedized to shock, dust and water, be small in size, lightweight and have an extended battery life. Ideally, this device will
include a touchscreen color display that is viewable in all lighting conditions including where direct sunlight is present, indoor



conditions where room lighting is present and in the evening when minimal ambient light is present. Because stealth may be a
crucial aspect of operations, the system must minimize any emissions of light. Strong importance needs to be given in designing
the system to minimize the power consumption and thus maximize the life of the battery. Finally, the battery must be field
replaceable.

PHASE I: Demonstrate a functional prototype version of the system outlined in the above description along with a design
concept to ruggedize the unit for subsequent field testing.

PHASE II: Develop and fabricate the ruggedized version of the system and field test the unit in multiple operational
environments.

PHASE III: Once the concept and technology are proven in an ATD, ACTD, AWE, or CEP, the system may be acquired for use
in field exercises, actual operational deployments, or both.

COMMERCIAL POTENTIAL: A ruggedized hand-held computing system for use in Counter Terrorism activities will also
support firefighters, emergency response operations and civilian law enforcement personnel as they conduct operations where
non-native speakers may be present. The computing platform will also be applicable in many industrial settings where
ruggidized computing systems are required. This includes applications such as delivery personnel, utility workers, construction
sites, and many assembly/manufacturing facilities.

KEYWORDS: Language Translation, Speech Recognition, Counter Terrorism

NO02-T003 TITLE: Securing And Fendering For Skin To Skin Replenishment

TECHNOLOGY AREAS: Ground/Sea Vehicles

DOD ACQUISITION PROGRAM SUPPORTING THIS TOPIC: Littoral Combat and Power Projection FNC, Expeditionary
Logistics

OBJECTIVE: Devise methods of securing ships alongside each other, underway at slow speeds or at anchor, that prevent hull
and superstructure damage while facilitating cargo transfer. Critical technologies include improved cargo motion control cranes,
improved protective fendering, new ship securing technologies, fuel transfer adaptations, and surfactants. This is a new objective
of the Navy, and these methods and technologies are not currently in use.

DESCRIPTION: Skin to skin alongside replenishment is common in commercial fleets, particularly among oil tankers which
frequently have to transfer oil from larger vessels to smaller in order to reach port. Skin to skin replenishment is defined here as:
ships connected to each other separated by no more than the distance of fendering or securing gear, underway at less than 10
knots, and transferring liquid or solid cargo deck to deck using cranes or other direct contact methods. The principal difficulty is
to bring US Navy hulls together in any but the calmest seas without endangering the superstructures and masts. Skin to skin
replenishment may be faster than traditional underway methods, allows for the handling of heavier weights, and can act as a
supplement to traditional underway methods. It is critical to be able to control the motion of the cargo being transferred while
compensating for the motion of the sea and ensuring that the vessels are safely and closely connected. This capability would
increase the at-sea capabilities of Naval forces.

PHASE I: Study methods of conducting skin to skin replenishment, vessel motion alongside other vessels in up to sea state 5, and
devise methods of mooring ships to each other with minimal separation while still ensuring the safety of both vessels.

PHASE II: Apply the studies from Phase I to specific classes of Navy ships and provide preliminary designs and hardware that
would keep ships apart and together while conducting skin to skin replenishment. Scaled or modeled demonstrations, showing
risk reduction and feasibility, are desired but not required.

PHASE III: The technology should be transitioned to shipbuilders for implementation on Navy and Commercial ships.

COMMERCIAL POTENTIAL: Designs would be applicable to any vessel that has need of being replenished at any site other
than a pier, and would provide valuable flexibility to all vessels.

REFERENCES:
Skin to Skin Replenishment Additional Web Information
1. Traditional and Modern Fendering Systems: http://wmel32.respark.wsu.edu/FenderPres/



J.H. Menge & Company, Inc.: http://www.jhmenge.com/

Fenders, Moorings and Anchors: http://www.naval-technology.com/contractors/fenders/

EIRFLOAT Modular Pontoon System: http://www.eirfloat.cchosting.net/

Petroleum Place - Float Equipment: http://www.petroleumplace.com/BusinessDirectory/FloatEquipment/
Wind Waves and Surface Tension: http://earth.agu.org/revgeophys/rogers01/node4.html

Thin Films with High Surface Tension: http://epubs.siam.org/sam-bin/dbg/article/29284

Department of Ocean Engineering - Sealift Option for Commercial Viability (SOCV):
http://www.hurricane.net/~chrism/sealift1.html

. SEAHUB - The Next Step in InterModal Transportation: http://www.coastal-institute.org/seahub_wp.html
10. National Academy Press - Oil Spill Risks From Tank Vessel Lightering:
http://www.nap.edu/books/0309061903/html/index.html

PN LN

KEYWORDS: Logistics; Mooring; Fendering

NO02-T004 TITLE: Flexible Solar Cells Using Biotech Materials Processing

TECHNOLOGY AREAS: Sensors, Electronics, Battlespace
DOD ACQUISITION PROGRAM SUPPORTING THIS TOPIC: Expeditionary Warfare Operations Technology - FNC

OBJECTIVE: Develop environmentally benign biotech processes for manufacturable photovoltaic materials as flexible all-solid
state sheets that can be incorporated into fabrics (e.g. uniforms, tentage, camouflage netting, alice packs, and helmet covers) and
used as solar cells to charge flexible secondary batteries (a known art). Such integrated solar cell/secondary battery
configurations would be water-proof, light-weight, compliant, deployable and non-hazardous replacements for primary batteries.
The greater military objective is to reduce the logistical footprint by prioritizing solutions which optimize smaller, lighter, and
more reliable, energy-efficient and survivable options.

DESCRIPTION: Macrodye-sensitized nanocrystalline semiconductor-based solar cells are sought that have high photoelectric
conversion efficiencies (e.g. ~5-10 %, corresponding to ~ 30 watts/meter2) and that are processable into thin films for use on
flexible substrates. The scheme envisaged requires electron transfer from the excited state of the macrodye to the semiconductor
particle (e.g. TiO2), reduction of the oxidized macrodye by the redox macroelectrolyte, and then regeneration of the
macroelectrolyte through the external circuit. For environmental reasons, both the macrodye and the macroelectrolyte should be
obtained through enzymatic/microbial or biomimetic polymerization.

PHASE I: Screen families of chromophoric monomers with desirable spectral properties and design efficient and scalable
biopolymerization strategies for the synthesis of thermo- and photo-stable macrodyes. Characterize and evaluate these polymers
as macrodye candidates. Similarly, devise enzymatic routes for the synthesis of polymeric redox electrolytes having suitable
molecular weights, polarities, viscosities, glass transition temperatures and thermal stabilities, and characterize and evaluate these
materials.

PHASE II: The Phase II deliverable will be the I-V characterization of a fabricated bench-top photovoltaic cell prototype
incorporating a semiconductor (multi) layer and enzymatically synthesized macrodye and macroelectrolyte layers, with
associated electrodes. Processing and layering optimization of these new materials will be required; particularly the dye-
nanoparticle and macroelectrolyte components, and I-V characterization will utilize a solar simulator. Proof of scalable
manufacturability will be established.

PHASE III: The expected transition will be reliable tactical electrical power to support operations on a digitized battlefield and
to insure information dominance. Marine Corps Systems Command (MCSC) is the transitional sponsor.

COMMERCIAL POTENTIAL: Military applications for portable/wearable low power photovoltaic technology range from
individual combat gear, camouflage systems and sheltering devices. Civilian uses include outdoor recreational applications and to
power stand-alone remote sensors, displays, data logging and transmission.

REFERENCES:

1. Deb, S. K., Renewable Energy 15, p 467 (1998)

2. O’Reagan, B., Gratzel, M., Nature 353, p 373 (1991)

3. Dahmouche, K. et al., Solar Energy Materials and Solar Cells 54, p 1 (1998)



KEYWORDS: Flexible Solar Cells; Macromolecular Dyes and Electrolytes Through Bioprocessing; SiO2 Nanoparticles;
Primary Battery Replacements; All-Solid State Sheets; Small Rugged Power Supplies

NO02-T005 TITLE: Improved Head-Mounted Displays for Immersive Virtual Reality

TECHNOLOGY AREAS: Human Systems
DOD ACQUISITION PROGRAM SUPPORTING THIS TOPIC: Capable Manpower FNC, VIRTE

OBJECTIVE: To develop a better head-mounted display (HMD) for immersive virtual reality systems for training close quarters
battle (CQB) that has a wider field-of-view; higher resolution; better contrast, color, and linearity of display; good ergonomics,
safety, and reliability; lighter weight; and low cost.

DESCRIPTION: VR technology offers a promising approach to providing a family of realistic, deployable, immersive
simulators to train warfighters in the tactics, techniques, and procedures of CQB that are too dangerous, costly, or otherwise
impossible to practice. An immersive simulator supports the real-time interaction of a person in a virtual environment. A virtual
environment is an array of sensory cues generated in response a user’s actions that gives the user the impression of dealing
directly with a three-dimensional model of the virtual world. Key components of an immersive simulator are full-body tracking
to capture the person’s actions and an HMD that provides a three-dimensional surround view. The surround view provided by
the HMD is critical for training the warfighter because the warfighter must rapidly respond to threats that can come from any
direction, including from the top of a building or from behind. The HMD allows the user to look in any direction and is light
enough to allow the user to turn the head quickly to meet the threat. The National Research Council [1] has recommended that
the development of adequate head-mounted displays is very important to the field of VR. The authors list deficiencies in current
HMD technology and suggest new technology that might improve the state of the art. Progress is being made in studying aspects
of the problem [for example, 2, 3, 4, 5, 6], but to date, an adequate commercial product with the required field-of-view,
resolution, stereo mode, and weight [7] is not available. Immersive simulators to train CQB need HMDs with better visual
displays and ergonomics at low cost. The HMD should better approach the human field-of-view of 120 degrees by 120 degrees
per eye. Field-of-view is critical to being able to navigate through a virtual world. The HMD should have a significantly higher
resolution than 640 by 480. Contrast, lumination, and color should provide a crisp image that allows the warfighter to distinguish
target indicators close to real world performance at a reasonable update rate. Stereo should be provided. The HMD should be
less than two pounds. Good ergonomics should be observed and the user should be able to adjust the fit of the helmet for head
size and interoccular distance to feel comfortable while running. A wireless HMD would be highly desirable but should not
impact image quality. A tethered design with a video cable is acceptable.

PHASE I: Concept exploration resulting in a feasibility study which outlines currently available or new technologies,
capabilities, or design approaches that could be used in the fabrication of an HMD possessing the above described attributes.
Phase I will also include the delivery of a technical proposal that outlines a specific design approach. The design approach will
include: a development plan, the specification of manufacturing technologies to be used, and the specification of performance
capabilities and trade-offs. An early prototype of the new approach would be desirable.

PHASE II: Implementation of Phase I design in the building of an HMD capable of being tested in a VR environment. Data will
be collected to verify performance capabilities and will be provided in a final system evaluation report. The final system
evaluation report should include any recommendations addressing noted deficiencies to further improve performance.

PHASE III: Productize an HMD that implements all of the improvements demonstrated in the Phase II STTR effort. Transition
the HMD to the VIRTE component of the Capable Manpower FNC for use in the immersive virtual reality systems for training
close quarters battle (CQB) and to VIRTE’s transition sponsors.

COMMERCIAL POTENTIAL: An improved HMD is applicable to other military applications, scientific visualization, and the
entertainment and game industries. It can be used in the commercial training industry such as teaching airplane repair and
mission preparation. It can be used for product design of commodities such as automobiles and to collect ergonomic data. It can
be used in the communications industry for remote conferencing.

REFERENCES:

1. Virtual Reality: Scientific and Technical Challenges (1995). National Academy Press, Washington, DC.

2. Arthur, D. W. (2000). "Effects of Field of View on Performance with Head-Mounted Displays." Dissertation from the
Department of Computer Science, University of North Carolina at Chapel Hill.

3. Melzer, J.E. and Moffitt, K., eds. (1997). Head-Mounted Displays: Designing for the User. McGraw-Hill Optical and
Electro-Optical Engineering Series, New York.



4. Rolland, J.P. and Vassie, L. (2001). "Albertian Errors in Head-Mounted Displays: Choice of Eyepoint Location," Technical
Report TR01-001 University of Central Florida.

5. Robinett, W. and Rolland, J.P. (1992). "A Computational Model for the Stereoscopic Optics of a Head-Mounted Display,"
Presence, 1,1, 45-62.

6.  Watson, B.A. and Hodges, L.F. (1995). "Using Texture Maps to Correct for Optical Distortion in Head-Mounted Displays,"
Proceedings of IEEE VRAIS, 172-178.

7. Latham, Roy (1998). "Head-Mounted Display Survey," Real Time Graphics, 7,2, 8-12.

KEYWORDS: virtual reality; head-mounted display; simulation systems; immersive displays; stereo; optics

NO02-T006 TITLE: Speech Interface Architecture For Human To Agent Interactions

TECHNOLOGY AREAS: Air Platform, Ground/Sea Vehicles, Human Systems
DOD ACQUISITION PROGRAM SUPPORTING THIS TOPIC: Capable Manpower FNC, VIRTE

OBJECTIVE: Develop architecture approaches for optimum integration of speech recognition/synthesis technology into
simulations with human-agent interactions which account for processing time delays and multi-person communications with
interruptions.

DESCRIPTION: Years of quality research have addressed technology solutions for speech recognition and speech synthesis. To
date however many of the application domains have been sequential dialogs between humans and agents (i.e. telephone operator
where timing isn't a critical factor). In contrast, many of the proposed applications for military domains require a much more
fluid interplay between human and agent entities. Research needs to address innovative networking architectures to integrate
these speech interface technologies into dynamic, real-time, complex systems which rely on humans collaborating with synthetic
entities, or agents, such as virtual reality training simulators and performance support systems.

PHASE I: Examine the state-of-the-art speech recognition/synthesis technologies, and architectures for networking combinations
of speech interface technologies to address human- agent and agent-human communications in dynamic, r